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Wide Area Imager for Wildfire Mapping

T

NASA Funded Small Business Innovative Research Project
Multi-Band Systeni 2 to 5 Bands

I 2 Band QWIP for MidWave and
Long Wave Infrared

T

I 3 Band Color Infrared Sensor
(Green Red NIR)

A fStepi Star@Optical System Combines
High Resolution- 300 uRadian and .
Wide Field of View-- 90 Degrees I W N

Data System Generates Fire Layer and Terrain Layer

To o

Real Time Orthorectification Processing Unit (OPU) generates GIS compatible
Files

To

Image Classification and Compression

To

Data Transmission via Ethernet Air to Ground or Satellite-
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Summary of Bore Site Calibration % ..
/

A The WAI sensor was flown over Reno, | ™ s 047
NV on July 11, 2011 in order to collect & VX s
dataset suitable for calibration and \ ¥
analysis of the system. \ i |

A The calibration process was modeled \ e
with two sets of aaxis rotations (6 \ B
parameters) p il e

A one rotation modeling the :
transformation between the IMU \
and the camera optical path \ z
(standard boresight) \

A asecond rotation modeling any o
residual rotation between the WAI /
scanning mirror axes and the  /
optical path.

/

H /
ground

/

A Overall, this calibration approach proved successful, yfelding a residual error of
approximately 1 pixel RMS for imagfe-image matching along a single flight line.

A Comparisons of multscan mosaics with existing visiblend image datasets
indicates that the calibration is generally accurate to wittimieters.

XIOMAS




Rad & #1 Resize (Band 1:line4Mosaic16bitlw.|i!):tino*kNorlh[ﬂdMosaid6bitlw,tif

Fls Overlsy Erharce Tools Window

& 41 Scroll (0.18648) h

T o | 1
v “ Y L] - e r‘ -
> e - ’
v el'y o % RN Yo
n LY Py v
2 ) b5 vt . - :
Irgiy 8 7 » < ‘s .
{': e g il - - y&_M—Wy % il"
<, wihiEn ~ P2 I ]

i 1o wor 3

Y | 4 ’
> ~ i O
>N o AR
5 y K ’
24 w i EN AP > o2 TS
3 ylmpiag * .o y
L%y \ a3 5 T3 P
@ A F et i i @ n ' Aiind > o Y ”
4 AL i (TN N At ALY SRR
_ Lhar LA SR M o Y i s
> - 5 wd rl-py|pl,{ 4 al B ,‘. L
- e "-l: oy e Tt Tum *niln o,
P pAdERL Y M e s .‘, <!
»u A e v ) oo T
4 I - > Undngn ue? i 3 - oy
~ 1 t{fw
- L1 -
l'u-l ‘1“ LhS o S Rt L8 B AT
L
o —

YWy vy

K e
"‘.— ey saf L’ '
T ]r *
. ) 5 It
= Pl
o2 (P
- =
} = '
[ 3 - .
[ : - . 5 ~
X ' ”ll -il, 'M
- - - y
N SrtattmAl . : -
A, 3 ol pmm iy & 21 Zoom [2x] =113
1 oy AR L TG O
- g ) e s S, o
i} g aains WAI LWIR
' e
ol ] -4 el
= g . CUlde= (,r .r.,',_’ '3 bt Bl | FN T -
. ¥ o X -y L
i Pl SR S ot Mosaic and
£ E A \
e e G s A A
-t P B 19?7, < b
o et S R some Zzooms
(1 e s R e It " i1
""“-’».: by . " o 5 %
- \.-';""- - ul ] 1 - %
. ! BRI =10l Fad |
- \:{ y




g -

WAI MWIR
Mosaic and
some zooms

(3 iRl B

P B LS e T N
£ Zidonte B o R
22 -—"Mﬁ'ﬁl~k"

XIOMAS S " >




& 41 Resize (Band 1:Line4Mosaic16bitl W.tif):Line4NorthEndMosaic1 6bitl W.tif

Fila Overlay Enhance Tools Window

L=

X10OM |




& 51 Resize (Band 1:LinedMesasct 6bitl W, Hf):LinedNarthE ndMosaict 6hitl Wt » 9\ =][i 5

o T 4 Aoy g

o BN SR B8 B e

N .

™)

XIOMAS



:Et.
:
1

B

Window

Tools

Fila Overlay Enhance

= /B | ® #1Band 1:Line4Mosaic1 6bitL W.tif

-
>
~
o
~
o
S
e
=
%
-
-

@

XIOMAS



Wide Area Imager Update

The project to add a Color IR Sensor to the Xiomas Wide Area Imager is complete and
the system is working well. The sensor integration went well, but took much longer
than anticipated.

In summary the following was accomplished:

Purchased the CIR camera

Modified the WAI optical design to accommodate the new sensor
Modified the WAI SW to accommodate the new sensor

Modified the Orthorectification processing SW

Modified the WAI Acquisition and Processing HW with the following components:
OPU mother board upgraded to faster processors

OPU memory increased

Solid State disk drives upgraded to increase capacity

Solid State disk drives upgraded to allow easy removal

Flight tested the system

Conducted D0160 vibration tests

PerformedBoresitecalibration

IntegratedBoresiteparameters with the WAI OPU

Too Joo Joo Joo T I T T T To Do Do Do



Update on the Wide Area Imager Phase |l | C@@ LB I RRT) =
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CIR Camera - ; -
" / QWIP Camera
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Aircraft position

\

LWIR

The two images shown are:

1) the LWIR from the QWIP and
2) the CIR.

Also shown is the position of the
aircraft at image acquisition time. This
illustrates how the CIR camera is
pointed to the right and aft of the
QWIP camera




